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ABSTRACT 



iience is basic and 
it reading and writing 
ial thought; . (2) 
of science Research 
tchers in the. logical 



This guide: (1) discusses ""why 
con^ide'rs its relatipnship to the develoj^ent 
skills and the development of language and fori 
provided a rationale for the educational valuel 
proje'cts; (3) 'presents information to assist t< 

sequencing of students' through science projectsV^(4) provides ^ 
planning and management guidelines for a successful science day; (5) 
outlines science day standards for students, judges, teachers, 
parents, and others planning to conduct science days; (6) reinforces 
the objectives of the Ohio .Academy of Science; and (7,) provides (in 
appendices) 23, outlines, checklist, forms, and sample material's used 
in developirrg science projects and science days. The guide is not, ' 
intended to be read cover to cover at one 'time. ^Rather , it i& written 
to be deferred to Khen specific questions come up, that need to be 
answered. (JN) ' . . 
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PURPOSES OF THIS GUIDE .5 

9 

This gul^e Is a' long overdue revision and expansion of the 
Academy*^ Science Pqy StAidards Handboc^ developed originally Irt 
1966 by the late Karl A. Shumaker. Although all of the 
.-•Information In Shumaker »s publication^ has been Included* a 
slqnlf leant MK^nt of new mater lalN^as been added. 

This guide will meet several objectives: . ^ 

1, To provide a rationale .for the educational value of 
science research projects? ' 

» • 

-2 To assist teacher? in tfie logical sequencing of student^ 
through science projects; , ^ 

3, To provide useful outlines, forms and checkflsts for"^ 
developing science projects and science days?' 

To provide planning and manageownt guidelines for a 
successful scMerK:e day? ^ ✓ 

• ■ 

5. To outline Science Pay Standardssfor students. Judges, 
teachers, parents and others planning to conduct science days; 
and 

^ 6. To reinforce tJie objectives of The Ohio Academy of 
Science. 

mi SHOULD USE THIS GUIDE? 

' Anyone who plans to Involve students In scientific research 
projects to be presented at a Local, District or State Science 
i-Day should , use • this guide. While this guldd Is Intended 
primarily for those wishing to develop' or Improve student 
research and Local Science Days, nearly anyone Involved w^th 
these activities can learn something from tl^ls, guide. All 
scfence day directors should follow th^ Science Day Standards If 
their students are going to participate In' Local, District and 
State Sc I fence Day si* under the Auspices of The ' Ohio Acadony of 
Science. 

* 

HW TO USE THIS GUIDE 

^ ' • - 

This guide was not written to be read cover to cover at one 
time. Rather,' It was written to bev-eferred to when specific 
questions come up that need to be ansWered. For example. If you 
have neve^ Invojv^ students In scientific research, you^ll find 
many siiggestlons on how to go 9bo^ this task. If you've never 
planned an^dlrected e local science day youNI find out how to 



do thls# and ff *you need suggestions for recruiting. Judges* 
youMl find some direction here too. 

'The Appendices provide useful checklists and forms. FEEL 
FREE TO COPY PORTKWS OF' THIS GUIDE FOR YOUR LOCAL EDUQATIONAL 
USE. The .only reason thfs^ub I Icatlon Is protected by copyright 
Is to prevent commercial exploitation. WE WANT YOU TO COPY IT AS 
LONG AS YOU GIVE THE ACADEMY*. CREDIT AS 'THE SOflRCE. 
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GOAL OF EBUCATION » , ' - * 

' - % ' 

On^ of the prfniary goals In science teaching Is to 
Uevelq) "a student's skill In critical thinking. Inquiry and/or 
problem-solving.. A Science Day Program offers each student the 
opportunity to define a probldm and to design aii experiment that 
will attempt to solve or Investigate that problem, thus enabling 
tbef student to" learn through Jlfecovery. ' 

^ The s^umbllngVay In which -even the ablest of the 
scientists In every, generation have had to fight 
' through thickets tsf erroneous d>servatlons, mis- 
leading generalizations. Inadequate formulations, 
and unconscious prejudice Is rarely appreciated by 
those who obtain their scientific knowledge from 

\ text booksi^ ^ . » 

Janes Bryant Conant 

.SclBDCfi & Csaa&QQ ^fiOSfi (1951) 

- V ^ 

Preparing students for citizen participation In the 
development of science and technology policy^ and the utilization 
of science In everyday life artf worthwhile goals often Ignored 
In school curricula which are ac^leved through a student research 
progran. 

AQDUT THE ACADEMY 

The Ohio Academy of Science . Is p nonprof It * mend)ershlp 
organization founded In 1891 to stimulate Interest In the 
sciences, to promote research, to Improve Instruction In the 
sciences, to disseminate scientific knowledge, and to recognize 
high achievements In attaining these » objectives* . Anyone 
Interested In science may Join. Recognized as the ccftrenon , meeting 
ground of the scientific activities of the State, the Academy 
publishes Ihfl ittllfl. JflUoaJ- fit ^fiOCfi' promotes youth science 
opportuiiltletf through <rhe Ohio /unlor Academy of Science, and 
conducts an annual meeting, with presentations In nearly ZO fields 
of science.'' . • 

THE OHIO JUNIOR ACADEMY SCIENCE 

The Academy maintains the Junior Academy 1n order to 
discover and foster Interest In science amOng Junior and senior 
high school students. The Junior Academy Director serves as' a 
member of the Acade«y>s Executive Committee and as Chairperson of 
the Junior Academy (Sxjncll — the governing body for the Junior 



Academy. Each of t^e several colleges and universities In^multh- 
cwinty districts have representffhlves who serve on the •Junlw- 
Ai^^deaiy Council. District; I evelfc> councils select a school 
representative to the Junior Academy pound I tab. 

The objectives of the flunlor Academy are: 

1. to provide an opportunity for students In public* private 
and parochial schools of Ohlx) to demonstrate their abl I Itles and 
Inter'est In science; • , 

2. to encoufage students to carry on Indlvjdual research 
problems which are within their capabll Itles*" and to provide 
thesf students with an, opportunity to present the results 
of "Wielr research for evaluation? 

3. to Inform students about opportunltlejs^Jn science* and to 
'encourage their entry Into science reiated profess I pns^ 

✓ ■ • . 
• 4. to . prpmote excellence In high school science programs; 

5. to .recognize ^Illty In the teaching of science In' 
elementary and secondary schools;and 

6. to generate public Interest In science. 

K 

Science dhys provide the first step on the ladder to success 
fon many students. Many youth science opportunTtles are 
ava^le^le through The Ohio Junior Academy of Silence* Including; 

1. Local* District and State science days ^ 

2. Buckeye Science «nd Eng Inuring Fair • 

3. Ohio Westl^ghouse Science Talent Search T ■ 

4. Junior Academy Section' Annual Meeting \ 
- 5. The Amerlcah'Junjor Academy of Science 

, 6. Ohio Student Research Grants grogr am 

8. Junior Acade^ Section Membership /J 

' The relationship between these and other youth science 
opportunities Is shown In the Appendix. All' of thelse activities 
have one thing In commoni 

* ♦ ■ 

a carefully plann«fJ and*wel I researched science project. 



SCIgNCE IS BASIC 
♦ ' 

There Is a need for more students to become knowledgeable In 
science to meet dewands of our technological society. Hoi»ever» 
many professionals and parents view science as an'«*extra% or a 
course to be taken only by the If ted" students who wl! I choose 
to specialize In a sconce field. It Is this fallacy th6t needs 
to be discussed. 

■ ^ " 

A creative science program offers much to' many. It, Is f6r 
all studfents. Not only do students l^n the prlnclpjes/and 
concepts of science, *but they also develop 'skills ^In other 
curriculum areas, such as reading* language, and writ 1^. 



DEVELOPICNT 'OF READING SKILLS . 

Reading skills,' foremost In Importance* can be enhanced 
through a science program. Learning to r^d successfully 
requires ^ya student to dlst(ngulsh. sounds (auditory 

' discrimination), and otojects or symbols (vlsuahdlscrlmlnatlon), 
to possess a vocabulary of spoken words (language preparedness) r 
and tp develop background experience which will add meaning to 
what Is read. Early science activities provide the student with 

-^all these skll Is., Teachers Include fact gathering. Interpreting 
the story, predicting -events, grouping vocabulary words, 
characters, "etc.. In their reading program, using unrelated 
stories as a context. Learning sclehce process ski Ms wou-ld 

^ accomplish', goals for bbth disciplines by- providing a- meaningful 
context to stimulate the student's learning experience. 

' ■ \ 

Science process skills such as observing - (using lUUL the 
senses to describe an object, event* ^phenomenon) ; Inferring - (to, 
logically deduce beyond data glven)? Interpreting data - (finding, 
relationships,' patterns* trends In the data collected); drawing 
conclusions - (reasonable judgments b^sed on data), are directly 
re I ated to the read I ng comprehens I op sk 1 1 1 s cons I dered v 1 1^ I to 
the student's education, A g.lance at almost any reading workbodt 
would provide a similar listing —getting the main Idea/ 
gatheulng and Interpreting daTa,' evaluating and drawing 
conclusions. ""Thus, science activities not yily aid In students* 
literacy of- science, but* a I so In their ability to read. 

tAN(5U/«3E OEVEL(»'ICMT • / . ? 

' Aji f nqulryo'lented sclenoe progran Is a n^ans to language 
development. In this- setting, when stud"ents ar6 confronted with 
a problem or situation, they sort out factors and ask questions. 
' Jhey discuss the type Of Investigative procedure that wouW help 
answer ff-he I r question and set up their, experiment. Students may 
then use .the data they col I ect to draw conclusions end make 
Inferences or predictions. This experience can be communicated 



to others. 'Students wril share'thelr Investlga+lve procedure and 
iltsV and thus gain In developing functional langi/^e skills 
directions* co»nmun I eating results) . 




DEVEl.op^c^fr of logical, fowal thought 

Certain educational experiences are necessary to develc^ 
logical, formal thought and critical thlnRI-ng (problem-solving). 
Ssflence provides an I deal context.*. It Is Impwtant tnrcxjghout 
life to be able to Identify factors Influencing a sltuatlofi or 
problem and study the effects. Making deductions from hypotheses 
Is also .Important In thought developn»nt^ Science activities 
Involving Investigations enable students to suggest a^solutl^on to 
the problar and then set up an- experiment to test the validity of 
their suggestion. Students may f Inrf It necessary to consider 
other variables and design a nen experiment. Predicting outcomes 
and estimating- results are also valuable thought processes 
enhanced by a strong science program. 



DEVELOP^€MT OF WRITING SKILLS 



Writing cannot be overemphasized In any of the disciplines. 
Students need to be taught the Importance of written 
'cpmmurtlcatlon In science research. In repc«-tlng experimental 
data, and In wrltlnjg proposals and abstracts. ' After discussing 
the why of writing, students must be taught the how.. An 
Interdisciplinary approach with the English and science teachers 
working together will prcwote the Importance of writing. 
Students may begin the year by writing dally Ic^s concerning 
their experiments followed by more I^n-depth wrltlmg of a research 
p'lan or proposal, experimental reports, and science c^stracts. 
iAn exper I Rental report shcHJid tncMude: 

1. Abstract 

2. Statement of the problem/question being Investigated./ 

3. Review of relevant literature 

A* Statement of the hypothesis being tested. 

5. Description of the design and procedures of the 
Investigation. 

\ . 6. Report of data after conducting the experiment (tables 
and graphs). ^ .J 

7, Stateiwnt of the relationship c^served betii«en the . 
. ^ variables. 

' 8. Comparison of the finding with the hypothesis (supports 

or refutes). . 

.. / • 
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scfepca rasaarch £fij2{£l& £imU iifi Integral parf Qi Ifafl 
science p ro y yam. Skills fn note talffng* outlining* researcfjfng a 
topic, gftherlog end analyzing dS<per I mental data and compUfng 
references- wl M be necessary to coo^lete an In-deptK study of a 
problem. , , ^ 

A science abstract should be a summary of all aspects of the 
Investigation and shaild not exCded 250 words. It Is written 
after the ccwpletlon of the experiment' and research report. 

* • 

• See Appendix for samples of title page» contents 
page» abstract, and references. \ 
♦ • t 
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FOR ALL STUOE^frS• • * . ' 

* " ■■ • 

Most would agree that 'the ^lfte<l and above average students 
should be Involved In science; These! stiidents. require #ie 
challenge^ hdve^ the skills to gr^sp science concepts* and my 
consider a scJ ence .Career . - ^ 

<■ ■ :.■ . , . 

Students of lower academic ability are often said to need 
nlor6 work *and practice In the '•bas-lcs" and» .therefore* . are J)of 
always given the opportunity to become Involved In the .scJeiKe 
curriculum. Research suggests* however* that. thU* group .may 
benefit most from an early exposure to an activity-based science 
prdgram. Studies have demonstrated that such a program will help 
overcome other ' barriers* -such as soc I oeconoqHc status and 
handicaps. These students have been^found to aSK a variety of 
thought-provoking questions* to have higb curiosity levels; and 
to possess positive attitudes, ■ 

~' " • • ' • i * . 

The d)vIous majority —the "average" —are given 

opportunities to learn science mostly from^a textbook orientation 

and^ often are not expected to complete creative Investigations, 

Research suggests that Individual perfof-mance can be Increased 

tremendously through conducting scientific Investigations 

depending on the student's motivation and aspiration to achieve,. 

Aril stud^ts* ^ regardless of any academic standing or 
handicap* should be given the opportunity to study science* thus 
enhancing their -Individual dfyelojjlnent and their place In" sOc4ety. 

« 

RELATES TO EVERYDAY LiVe . 

l,t Is Important /that stutjents have a positive attitude 
toward science hnH the facts* concepts* processes* and skills 
that are being taught. . Studwits often want to^know why It, Is 
necessary for them to study science and of what usejt will be to 
them currently and In -the future. Teachers should dj^uss the 
relevance of science to everyday living.' Discuss I ons»^<«>d ^ate^ * 
and demonstrations may be used to have students generate the 
personal use of science In day to day living. Today's public 
policy Issues such a% population* health care* pollution* and 
energy* must be uftjd^ stood byiell citizens In order ^for them to 
make the n«:es5ary decisions as Indlvldijais and as voters. 

0 

Scientists can provide the technical knowledge and make 
recommendations, • but members of society must evaluate the 
, cons^uences. 
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ENABLES STUDENTS TO BECGIC KJIEJfnF,ICALLY LITERATE 

, Because scientific knowledge Is constantly changing* It Is 
necessary to teach" the development of processeSf attltudest 
conceptSf and^prlncipies. Students possessing these ski i is wl 1 1 
be ^ie to apply tt^em In decision-making and probl^n-solvlng. ' 

' • Stressing the value of continuous quest Ibn1ng» verification 
of dataf respect for loglCf and consideration of consequei)|e# Is. 
Imperative In educating students for thelrVole In a democratic- 
soclef^. - * , ' 

Is la^ortafit that students participate Intel I Igefttly fh 
decisions regarding critical science-related societal Issues such 
as the environment* popil1atlon# and techndlogy. Thus*, one of our 
goals must be to make aJLL students sclent If leal ly literate. 

INSTILLS CONFIDENCE STIDENTS* OWN ABILLH ' ^ 

C^e has only to visit a classroom of students working on 
science Investigations to real I ze one. of the most, fantastic 
benefit's of science Inquiry — .that of building a student's self- 
confidence. Students will be afc to coflwwnlcate the problem* 
procedures* and results of their experiments. They will have 
constructed graphs to Illustrate the data they collected and* of 
most .Importance* they wH I be able to state their conclusions 
based on their qmr f^Indlngs. Knowing because they discovered It 
to be true Has a greater js^acf and Is retained longer 
knowing "because they were to'ld or re^d It In a teXt. 




PROMOTES CREATIVITY • 

^' . ^ 

Creativity has been def Ined 'as the recont I n I ng of kpown 
things to make sowethlnj new. Science activities provide the 
content and the opportunl^ to promote tftis -endeavor, 

DEVELOPS IaNGUAGE AND READING SKILLS 

-The development of both iangu^e an4 reading skills has been 
discussed prevl^sly. Sclenpe provldeis a unTque environment for 
studpnts to actively , participate In project Investigations, 
Studwts enjoy the "doing" Qf science* as well as the' sharing of 
thQir findings. Langu^ dttretopment occurs more rapidly In the 
context o4 meanlngfui activities. The opportunities to express 
their thoughts In both verbal and written form are extensive. 
Science assls-^ In the tedehing of, reading from presctooi to 
high school by i^el>nfoPclng auditory and visual discrlmfjiatlon* 
vocrf>ulary development* end oral and written comprehension. 
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PROVIDES OPPORfUIITY FOR RIQfT BRAIN TASKS 



Hemispheric brain functioning en^has I zes differences In' 
processing. For most people auditory* visual and tactile 
Information that Is linguistic In nature are processed »In the 
left * hemisphere. The rlgh-K hemisphere primarily processes 
visufcl-spatlali .synthetical* and * non-l Ingulstic materials. 
Complex thinking Involved both hemispheres qn either verbpl or 
non-verbal tasks. . ^ . 

Studies of hemispheric brain fuiiCtlbnlng Imply that»a school 
program restricted to a ^eft brain approach to reading* ' writing, 
and crlthraetlc will educate only one hemisphere. An .activity- 
oriented "hands on" science program provides <^portunIty ' for 
right brain tasks. Science Investigations require critical 
thinking and prqblew solving wh4ch offer Integrated ^ experiences 
*for more meaningful learning as Implied In the hemispheric model. 
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I. 0BJECT4VES 



V 



A.N To enable students to work toward iMDclmlzfng 
Individual potentials ^ • 



0, ' To enable students to t strove their self-concept - 
feeling a sense of accomplishment'-' success In 
cosf>ietlc»i ' , 

C. To enbble students to become more aware of current 
Issuer In sclf^e . 

D. To give students the opportunity to participate In 
various programs oftered through The Ohio Acad«ny of 
Science . ' 

1. Locali District and State Science Days 

2, Ohio Westlnghouse Science Talent Search • ' 
* 3. Junlo* Academy Section Annual Meeting 

4. the American Junior Ati\^9my of Science 

5. Ohio Student Research Grants Program 

6. iMa Aaumsl oi SoXss^ 

7. Junior Academy Section Membership 

E. To enhance other curriculum areas 

1, strengthen processes of reading* 

2, develc^ rese^-ch ski i Is 

3. Maximize communl-catlon skills (verbal & written) 

4. Extend language and logic tfeveiopment 

a. Ind^endentf critical thinking 

b. Multiple Interpretation of data 



1 1 . PROJECT COMPONEKTSi 

A. An Identified problem/question In which thd student 
has designed an experiment to test his/her hypothesis 

B. A detailed resewch report 
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1. Title- page 

2. T^fe of con t emy t 

3. Abstract - maxhmim of 290 words 

4. Introduction - (problem arrd hypothesis to be 
\ Investigated) 

5. Methods and materials used to study problem 

6. Analysis of collected data to Infer results 

7. (Jonclis Ions and In^l Icatlons for further 
* resea^'ch. 

8. GraphSf tabifs* diagrams to lilustrafe 
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Invest I gaff on * 
9* References ' ^ 

. ^ ; 5^ ' 

C. A p^ysfcal display ^ #^ 

. .""'"] , V 

1. A poster display of 3-6 posters'- totally s»l.¥r 
supporting * ' ' ' .^-f 

2. * ExhUilt tables* diagrams* graphs# models* Wtc. 

3. Dimension - 36" wlij^.x 30" deep and a ma^^lmum 
of 7 ft, from floor 

4. Posters should be printed - noatly »flth correct. 
< spel I Ing 

< ' 

b. An oral presentation • • ' 

• . . . 

Students shcxil^ .iise note cards If necessary- 

rather tf<an memorization to prepare an ^planatlon 

of *^thelr fn vest I gat Ions.' Background Infcrmatlon* • 

methods used^ data ''collected* and alt sua Is 

, should •■be discussed. ^ Cards are to bfe used for 

reference and are not to be^read to Judges. 

* ^ / ' / . • 

IMPLMNTATION 

A. Preparing Students i 

1. Class Investigation 

2. Tlmb Schedule ^ ' ^ ■■ 

3. ' Identifying a Problem 

4. Stating a Hypothesis 

5. Locating Information 

6. Collecting and C^ganlzlng Data 

7. Analyzing and Intwpretlpg Results. - 

8. Rese»-ch Report Content 

9. ' Display 

10. Oral Presentation 

11. .Checklist 

B. Planning and' l^tonagmient of Science Day 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
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Set Date isnd Location 
Coordinating Volunteers \ 
Acquiring Support 
Schedule 

Recruiting and Instructing Judges 
Entry Forms J 
Program ' ^ 
Floor Plan J 
Name Tags J 
Tal ly Room 
Supplies / 
Awards / 
'^ards Cerembny 
pyblfcfty 
Judges* Folders 

* 17 
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' Science teachers are vsuaHy the directors In charge of the- 
progrm.. They are responsfbie'fw the organizational aspes:ts't)f 
a school Science Day and are primarljy Involved wl.th advlsjng 
students throHfihout theXr project work. After decldlq^i op a 
Science Day Program, teachers should contact The Oh!» Academy of 
Science and their district council persons to obtafn materials 
and dates of the District and State Science Days.' The local 
Science Day should scheduled at least - two • weeks before 
district tb i^*t entry requirements.. ^ . 

CLASS INVESTIGATION * , . 

""•;T^dcher3 advising for the- f^r«t -time- n^y wish to follow tRis 
Class Investigation plan. (A student guide sheet Is In the 
Append Tx for^tudents able to work Independently on projects). 



1. Acquaint student? with project work by showing tape and 
•slide presentations, or by simple demonstration using 
posters and pictures of previous science projwrfs. 
Visual displays will give students an overview of 
project coo^jon^ts'*' and expect at I ohs. Students should 
be provided with a project component listing. (See 



2. The ent4re clas*s should be -Involved In at least one 
Investigation prior to the selection of their project. 
Some Science Days are criticized for dl^aylng projects 
that are not scientific — those therf are reports about 
a topfc rather than Investigations of a problem. 
Students, who have been Involved with exp^ I mentation 
will' be knowledgeable concM-nfng the d6ed to define a 
prbbJem and suggest a procedure fo test ^helr 
hypothesis.* - A sIi^>J^ Investigation that may be used 
with th» entire class Is that Involving cereal color and 
^ birds (See Appendix), it Is recommended that the entire 
class complete the - same experiment to -«nab le 
participation of all students In the discussion of 
variolas* controls, valldi+y, rellAillJty, etc. 



3. A second actlvfty may help to Initiate appropriate 
questions, for science Investigations. Students should be 
In a tab team of two or more, be given scfme topics, 
and, as. an assignment, write possible questions or 
problems that may be invwtlgated. For exas^le, using 
the 4 topic of plant growth, students may suggest 
Inve^Igatlflg the effect of llghti temperature, soil 
type, wffer* or minerajs on the growth of a plant. A 
class fdtl low-up discussion of the suggested problems of 
each lab team and the workabHIty of each should be 
rs^ lamented. Otm of the suggested pi^Dblems should then 
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be. selected arif) the^sclentf f Ic nethodology that would be 
necessary ^to cor^lete ap lnyest4gatlon should be 
. discussed (See Appendix). ^ . . 

ContlnuaMy stress the^ Importance of a scientific 
method approach In solving a prcAlem. ^Present and 
discuss as «any Investigations as possible to emphasize 
'The Importance of prod,uc I ng Investigative rather than 
. report projects. , ' 

Students may need guidance ^n narrowing their 
project topic ,(See, Appenjlix);, choc&Ing a ^research 
problem* ^ocptlog Information* collecting and organizing 
data* analyzing and Interpreting results* designing 
their equiyi^ment or physical display*^ and/or the 
.technical writing, of the research paper. Jhe 
teacher/director may assist students In all of these 

'"'^s^--8&.-0ft?,'^ff?f5LJiith^.Vl.!^+^^^ do^«?9 any project 

work, Studwts may aisb'.be referred to experts In 
their chosen fields* 

. , ■ ■ . ■ • : ^■ 

TIME SCHEDULE OECKLIST 

A time schedule Is very Important to the Inexpo'Ienced 
project wofKer* (See Appendix). Teaches should announce the 
project completion date and suggest reasonable, check .points to 
Insure Individual compliance. Also necessary for the. teacher 
having several classes Involved In project work Is a check she^t 
'(See .Appendix) for each student on which will be' noted each 
time, the teacher and student* meet to discuss project progr'afes. 
This enables a teacher not'ieyfly to know at any given time what 
eiach^tudent Is working on* • but also to monitor progress In 
outlining*' note tdclng* location of references experlff»nta] data* 
etc. This listing will aid. I n ' parent * conferences and' In 
determining the degree of pupil lnvolveraent»ln the projects. * 

IDENTIFYING A PfWJB^EM 

Identifying a problem to study Is often the most difficult' 
aspect of a science resTearch study. After a student has b««n 
given an o|ervlew of what Is expected ami the criteria that will 
bet used to evaluate hls/h'er work* ^e student Is ready to assess 
his/her own goals and objectives and choose an Investigation that / 
will, meet th||se priorities. Students should consider hobbles* 
special Interests* and air rent societal' Issues, Several sources 
of Ideas should be aWli^le for Inspection. 

When formMlatlng ^he questlon/problen* the student must 
considers a) the type of Information that will be necessary to 
collect (fa(^6* attitudes* skills)* b) how t^)^ data will be 
collected (experimentation* survei|> collection comparison)* and 
c) from whom the data will be col^fKted (random x^hb Ices must be 
used to keep prejudices from effecting the results). 
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1 

STATlte A HYPOTHESIS x - . , 

' • * 

- The hypothesis should state prAilsely what will bd t^ted. 
'A- hypothesis Is a tentat I ver explanation made to test N|#^V It 
guides Ihvestlgatlons to answer the questions. 'Studeim;;45hould 
consider realistic Imflclementatlon of the experlaienti Design of 
the Investigation and the statistical treatment shouW be 
considered simultaneously. -Cfcestlons fuch as how the data will 
be analyzed and evaluated 4ieed to be answered. A representative 
number of subjects are necessary to general I ze to the larger 
group that the sample Is Intended to represent. The validity of 
the experiment should be addressed — did the experlnwit test the 
stated hypothesis? Students. iwy also consider the reliability of 
their results. Possible replication of the^Iglnal experiment 
;may be' used to determine the consistency of the, results. 

r . , 

LOCATING lirORMATiWI 

•C Once the students have Identified the problem they wish to 
research, a review of the literature on that topic Is necessary. 
Ptest students need direction as to the various types of reference 
material avaMable. Students wl 1 1 have to be remlndejl of the 
importance of current writings from science periodicals. Minimum 
nufflbsi^ of references should be designated. Proper style Is 
essenriar. Locating Information will be expedite If students* 
library skills are reviewed, and school librarians are versed ^ 
to the requirements for the research study. Direct Interviews, 
fllmstrlps, visitations, and written correspondence should be 
encouraged as a means of gathering. Information (See Appendix). 



COLLECTING AND 0R6ANIZ1NS DATA 

Students need guidelines for collecting and organizing data. 
An outline that may assist them follows: 

A. Detw'mlne the klnd^ of Information nwded to test the 
hypothesis. 

1. Attitudes 
2V Facts 
3, Skills 

B. Discuss methods and procwlur^ that will be .used to 
collect data (Including but not limited to)t 

1, Simple controlled experiment - m experiment . In 
which there Is only one group or subject that, gets 
the experimental treatment. The control, rtwthef 
group or subject, does not get the experimental 
treatment but Is otherwise treated the same. 
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2, Counter balancing or crossover design experiment - 
an ejcperlment which Is done twice with the ^aine 
subjects. The second tl»e» the groups are "crosse^ • 
I ovei*** - thus* the pontrol becowes the dkp^lbientaU 
and tlve experimental becQis^ the control, 

3,, BfInd and double-blind experl«nen±-^ In a blind ^ 
.experiments the subjects although being/ 
knovledgdClble about the exper 1 8ient» does not know If 
he/she Is a part of the control ' group vr . 
experimental group. In a double-blind expeclnent* 
both the experiments' and the subjects are ■ 
■*un informed as to which group rec.elved the treatment. 
I 

4. Scientific observation 
' . * , 

, a. Case study - the detailed d>servatlon or study 
of an Individual or event 

/■ 

b. An^detal record -.one's personal experience* 
^(glven as a story (lesser quality scientific 

evidmce) 

c. Naturalistic observation - observing a natural 
situation (people* animals* societies* .etc.*) 
w^h the least amount of disturbance to the 
subjects 

5. Survey - a sampling of opinions or collection of 
data from* a designated group (people* plants* 
animals* minerals* etc.) 



List and locate materials that are necessary to complete 
the experiment. 

* 

Keep a detailed written diary or log book of all 
observations* findings* procedures* etc.* or dictate 
Information Into a tape ^ecorder for later 
transcription. Be sure to date the records* Indicating, 
time If applicable. 

# 

Thoughts concerning the Investigation should be 
Included. Important detal Is become vague after awhile 
and Items not Initially considered Important may later 
be an answer for further questions. 



Use several methods of organizing data. 

1. fTables 

2, Graphs 

3. Diagrams 

4, Charts 
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It Is necessary that a complete, accurate de^rfptlon of the 
experlRient bejilveh for r^HcBtlon purposes. 



ANALYZtMG m> INTEm>RETtN6 RESULTS 

Student guidelines for^ analyzing and Interpret I nfl results of 
a study jre also necessary'. There are several questions to Ub 
considered, , 

A. ^ ^slug^ the tables', charts, "g/'aphs, and diagrams" 

prepared from. written observation - what Is the 
♦ relationship Ijetween variables? * 

B. Consider the sanpling used - Is It representative of 
the larger group for ^uhlch It Is being genteral Ized? 

C. Did the results answer the original question? 

D. Was the experiment a reliable test of the hypothesis? 

E. Will the same resuiVs occur If the experiment Is 
replicated? • 

\ 

F. Complete StaiUstlcal Analysis 

Some type of statistical coR^arlson should be 
com|$leted to Indicate significant findings. Simple 
forms mlgftt Include: 1) ranking the measur«r«nts of 
specimen and comparing pairs or groups, 2) finding the 
arithmetic means (averages) of contfjol and 
experimental groups and comparing the mean difference. 



RESEARCH REPORT CONTENT 

The research report should Include: 

A. Abstract ^ " 

V Stodents must' summarize the Investigation In a maximum 
of 250 words, Ifrltlng should be concise, Accurate, and 
^ complete (See Appendix). , • 

4 

B* Liter at ur«iS!lafch ' 

0 

1, Background Infcfmatlon ^ 

2. Studies tnvalving similar problems, methods, or 
Instrumentation 

C. Scientific MethodoVc^gy (Technical Discussion) 
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1. The prdl>lefii/qudstfon to be Investigated 

2* The statM»nt to be tested - hypothesis 

> . ■. > 

3. The methods* procedures * and materials used during 
the Investigation ^ . 



4. The data collected 

a. Preisentatlon and analysis of data 
' 1. • fablles » , 

2, Figures 

*a. Graphs ' ^ 

* . b, Dle^raims . ^ , 

c. Charts . 

d. Maps t 

e. Photographs 

5. The significance of the result ts - generalization 
and conclusions * . ^ 

> • ■ - ' 

6. Qu^tlohs for further study 

Tattles should be on separate pages with data arranged so 
that the columns of like material read down« Figures Include 
graphs* pictures* drawings* maps* etc. Tables and figures are 
nuiM>ered Independently of each oth^. 

i, A complete report will also Include a Title Page^ a Table of 
Contents* and a list of References* (Sm Appendix^ or samples). 
It should be noted that the title should Include tHe varl^le to 
be measured and the; specific organism or obndltlon to be 
Investigated. For example* "Acid Raln"*ln ariTnacceptable title 
wheretis •H'he Effect of Acid Rain on the /©rowth of Splrullna 
Algae" . Is acceptable. Scientific pc4>ers do not use a table of 
contents when published. However* It Is suggested that the In- 
depth research report Incfude a table of contents to assist with 
the organization and develc^ment of a logical progression. 
References should be listed In a standard format alph^etlcal ly 
by author's, last name. 



DISPLAY 



Studmts should participate In several iK^ksht^s given by 
teachers o^ experienced students dealing with display 
prepar^IcHi. fnstructlcMis as to the. construct Ion of «:curate 
'graphs* tables* and diagrams are extremely In^brtant. Sessions 
that Involve evaluating posters are valuable In giving students 
an opp^unlty to view and dfscuss the use of stencils* markers* 
color* etc. Accuracy of displayed Informatlw) Is most Important. 
The display should represent the sequence of the project and be a 
concise representation of the experiment (see appendix)* 
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ORAL PRESEffTATION * ' • ' 

Students are res{>onslbie for reporting oil of the findings 
made during their Investigation devoid of any prejudice .or 
preconceived notions. The^dtary or Ic^ bo6k previously mentioned \ 
U of primary Iii^)ortance. Keeping It In Its original form (not 
copied) can contribute Information experienced and noted that at 
the time seemed lrrevelant»^ but Is later viewed as significant. . 
students should be knowfedgeatxle concerning the research aspects 
of their study as presented In their written paper t • the 
scientific methodologiir of thefr Investigation* and*all data and 
vocabulary used oh their display... * , - - . 

Students will find that cqpmun I eating their results In an 
organized manner (chrono log leal* .graphing* etc.) and- using all 
available visuals to assist them wt II lead to a comprehensive 
overview of their Investigation. , . 

CHECKLIST , , 

Student confidence In canmun I eating their research study 
results will be enhanced by following these. do»s: 

1. Doliave a con^lete scientific study of a question: cit« 
problem* hypothesis* procedure* and reisults Vo 
demonstrate use'V a scientific method approach. 

2. Do have accurate written data collected* to be referred 
to &r Inspected. 

3. Do have data summarized In tables* charts*, and graphs 
for easy reference In showing relationships. 

4. Do have reference to the.sampling and validity of the 
study to demonstrate knowledge of such factors and their 
ImpacTs. 

'5. Do hav^ some statistical analysis when referring to 
results or outcoB»s being significant'. 

6. Do offer some conclusions resulting from your study 
being careful not to overgeneral Ize yOur outcomes. 

7. Do consider further questions.- to be Investigated 
generated by you^ Investigation. 

8. Do have ,a good* basic knowledge of the theories and 
principles ( In the field of science In which you have 
con^leted your I nv^ I gat I on. 

^ 9. Do consider revlslbns' that may ln^)rove your study. 
ID* Do practice your presentation In a logical sequence. 
11. Do be confident and proud of your eccompi IshmdntsI 
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IMPLMffTATlOW OF A' SCIENCE DA^ gfiO^ - gL^fliliffi AtC MAHA GQ CN T 



One© the students are working Independent lyt the director 
must address the second major task that of Local Science Day 
planning and manag^nent, A suggested tln» line fc^ the director 
Is available In the Appendix. The following guidelines may be 
followed to Insure con^tetlon. ' ♦ . Jjf 

SET DATE AND LOCATION • * 

The date *and pl«K:e of the evpnt should b« cleared with 
school admlnlstraf loi? and announced to staff and students as soon 
as possible. Set date at > I east two we^s prior to District 
Science Day. • # 

COORDINATIE^OUJNTEERS ' ^ / ^ 

Meet with fellow teachers who will be Involved -and - dlsctiss' 
the program to be offered. It Is Kmpor+ant that constant 
communication Is. maintained throughout the several months leading 
Into the »:tual date. 



ACQUlf^ SIFPORT 

Initiate , support frdm p'arent , and community organizations. 
■Supply background Information concerning project work and 
specific ways that they can be Involved: a) various tasks during 
Science Day# b) purchase of certificates and other awards* c) 
reconwendlng and recruiting qualified Ji/dges, d) typing. Here 
again* a successful program Is a, cooperative eff^t keep 
everyone Informed. 



SCHEDULE 

The day*5 schedule must be posted. well In advance In al^i 
science rooms* student bulletin boards*, and office. Being 
considerate of .the staffs' and students* other responsibilities 
will ensure positive relations!) I ps and a successful day. This 
schedule should be Included^ In the letter sent to Judges; 
therefore* It 8houl%^ finalized and accepted two months prior 
to Science Day, (See appendix) 

f^OVJIT AND INSTRUGT JIA)6ES 

Th% major' manaltfament tiisk of the director Is that of 

acquiring qualified Judges. A first step Is to begin a listing 

of possible candidates that fnclucTes their address* ^hone number* 

science area* and a column for comments. The first grpup to 
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cohtact ts the administrative office personnel (Superintendent, 
Assistant Superintendent* currlculi^ sup^vlsors, school board 
members, school nurses, etc.). Next, ask tem:f^ers and principals 
from other schools In the area. (It Is best not to Involve any , 
faculty who have direct contact with the parti clpifitlng 
students)!. Consider the comtmintty. Contact persons ••In the 
medical flerts ^veterinarians, optometrists, *dental hyglenlsts, . 
pharmacists, \db technicians). In Iiidu^^ry, In colleges. 
In universities. In vocational and technical schools, -In 
sen Iw- . citizen • groups. In professional' societies, and In 
local governmnt (Appendix). When determining the nuiTd>er of 
Judges to tie Invited, ^consider the number of. projects to be 
available for this task. Judges shcxjid spend a mlnlsHim of ten 
n\,rhutes nrlth each student and should hot -be expected to 'judge' 
more than seven projects. ' * 

» - ■ ^ . • 

When caTlIng poten/lal/ Judges, It Is necessary to mention 
the date and time fnvolvcfd/ First, a full explanation oi . the 
progran will, often be necessary unless the candidate has Judged 
at other Stience Days, Ther:efore, be sure to mention that the 
^criteria and ratings beh>g laplwuented are those recar««nded by 
The OK 16" "Afcademy of ' St mtK" 'MOSt \eppr©hiensf ott can ' bB ■ e-HwI-nateid 
If the phone call Is followed up by a letter that Includes: 1) 
the schedule, * 2) procedures, 3) map of school location, 4) fhe 
Judging crl^jerla and, 5) a sanple Judging card. The director 
should Include. a phone number that Judges may call for additional 
Information, . 

the f;esportsIbllIty of acquiring qualified Judges cannot be 
overstated. Students have worked months In preparing for this 
evenM- and If Is most In^ortant that they go home satisfied that 
they were evaluated by a professional "In the field. It is 
recommended that careful consideration be given to parent 
Involvement In the Judging process. Certainly the Individual, 
the number of participants, the science field, and the 
availability of candidates all have to be considered. However, 
the utmost profess I c»ia I Ism sRJst endure thrmighCHit the day.> 

To ensure that Judges understand the four criteria to be 
evaluated^ meet with the Judges before they proceed to 
Interview students. During this session, quickly cover the 
program*iEto3^'ves and what Is expected of each participant, fifi 
£uca is aa^torfiptiet p^t 1 ct< I ar jzuUficlfi jacfi ifi eva.lu.atgd 
itfiXng compared fcT^ pr I tor I a a& ststsA iL. Ihfi Standards ifiC 

Science Day (hot ^pe* prp Jact .^ficsu& another) . Ask col leagues to 
review the/ proj^ cards and exchange any cards, as deemsdl 
necessary 4ub to knowing the students, Or having a project that 
Is out pt their fl^ld of study. Using the guide sheet sent to 
Judges previous Jy» discuss the criteria and answer , any questions. 
Always , give Judges the flexibility to return a Judging card or 
to request a second opinion on a project (See Appendix), 



INTHY FORM 

An entry fonn^tof Indfudes the student*^ name* gra^e* homeroom* 
project asrf^on^ end project hypothesis will be useful 
througho^ the Selena^ Day preparation. Be sure to^set a. due 
date i^efng both fali:_jK)<) firm -tn adh«-lng to all stated rules and 
dates. A Stud«»ts Bust accept the responsible It les Involved with 
being e Science Day participant. Arrange the entries In 
alphabetical order according to catteries (See Appendix).. 



PROGRAM 

A program, of student names an'd project tlfles • or" categories 
Is a nice keepsdce for' parents* and students find It rewarding 
Just seeing' their name In print. It also affords the director an 
opportunity to formally thank those who sponisored various aspects 
ofv the' Selene^ Day. Using the alphabetically arranged entry 
foC:ms» an accurate listing of participating students can be 
ea^My ac()ulred. ' ■ 

FLOOR PLAN , - 

A floor pi in should be designed to help organize the event. 
Grouping -projects according to category wl 1 1 assist Judges In 
locating exhibits. State standards specify a three foot (wide) 
space not to exceed seven feet In height from the flopr per 
display* A . card tiable "works-well If other td)les ^e not 
avall^le. ' Aisles shbuld be as wide as possible t& enable Judges 
and guests to easj I y' view projects. Space assignments (exhibit 
nufidber) and t^4e arrarn^nents ehcxild be made well Jn advance. 



I«AIC TAGS 

t 

Name tag^ for paiM- Id pants* Judges* runners* and other staff 
are essential. The stlck-^ varlisty are e^lestt the name of 
the participant* space number* and homeroom can be printed from 
fethe' Information on thf entry forms. Distribute these prior to 
having students set^p projects so they can be easily Identified 
at ail times: ♦ ^ 

TALLY ROOrf / 

Selection and sup^vlslon of the staff waking In th« 
tallying room- Is also the director's responsibility. A' 
professional atmosphere must prevail a^ ail. times. There should 
be no dlsctissl(y) of students personal ly ic'of Judges iat of the 
evaluations themselv^. ' Only designated staff should be allowed 
In this room during the actual tallying of cyds. ^As student 
Judging cards' are retUirn^« they' must be arched (ff two 
evaluations, irere coop Mated)* the scores should be checked and 
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averted with a final rotfng assigned. Blue* red* green and 
black crayon aiarks corresponding to the ratings' are often used 
to eKp«^lte the process. The certificate Is then located and 
the * proper seal <- Is attached, i The rating Is stampad or 
.handwritten. If ribbons. and/or othel^ awards , are gl vent student 
names and oth«* Information cart be added at thl^ tlm. (See 
Appendix) * ' ' / * 



SimiES / , 

Judging cardst'certif leatesf and. seals may be purchased from 
The Ohio Academy of Sclencet 445 King Ave.* Columbus* Ohio* phone 
#(614) 424-6045. It*' Is strongly suggested that theSJudgIng 
criteria Indicates^ on these cards be used at the local \em\ with 
adherence to the mln'Iffium number of points necessary for .m-ning 
each rating. Students are misled and may exper.Ience difficulty 
at district level of competition If other "Criteria ontf standards 
are used at the local level. Students i(l M recogntie the Judging 
card* to be the same at the locaU .district, and state levels 
(only a color difference e9<1sts) when materials are acquired 
through the Academy. Order supplies six weeks^ In advance of your 
sclen^day. 

AWARDS . ' 

RIbbOT and/or i trophy selection should be discussed with 
appropriate staff ^and ordered well In advance of the event (2 
months). Students tend to "let down*** become discouraged, jjnd 
tired, three to four weeks before the Sclerc'e Day. It Is a real 
Incentive to create a school display # of the awards to be 
presented along with newspaper articles and pl<rfures of previous 
Science Days, - ' * 



AWARD CEREMONY 

♦ 

The presentation- of awards should b^ ar special portion^ t>f 
the Science Day. A»j stuflents deserve to be redoonlzed for thftln 
fiOUflCt >«ork regard I pss of the rating earneiL It I^ recommended 
that certificates be awarded to all participants, and ribbons, 
medals, and/or trophies at the discretion of the director. An 
awards prograiAv Is more effective when . careful ly planned and 
conducted In the prince of peers, as we^ as parents. Students 
earning positions at district and sta-HTlevels of competition 
should be noted. * * . • 
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SPECIAL AWARDS 



Many professional societies, ^ Industries, colleges, 
universities, and government agencies demonstrate their Interest 
In student research by 'bf faring a 'variety of awards at Local, 
District and State Science Days, These organizations develop^ 
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their own criteria and present their awards to the students they 
evaluate as exeii^ 1 1 f y I ng their dbject^es. 

Pl»UCITY ' ' ^ . 

f^bilclty Is Essential for Increasing c^mnunlty support and 
obtaining reaagnltlon for participating studeats. Be sure to 
call local radio* TV# Vend newspapws In adv^e,to ensure their 
promotion, of the event (See Appendix for sample news release). , 



JUDGES* FOLDER^ . ' 

PFepm-e^ a folder for eaph Judge. '^Judges* folders shoul-d 

Includ e ! 1) th e p r ojec t s assig ne d (accoidfng t u expei t l»e)» 2) 

schedule of the day* 3) map of the floor design* 4) Judging 
criteria wilth explanation sheet* and 5) thank you letter. The 
folders can be ass«nbled I>n adnanc^. On ^lence Day* place 
folders on a table In alph^etlcal order with the name tags on 
ther outer cover. The Judges wHI be given their folders as they 
arrive* thus giving them an opportunity to review the criteria 
and the projects they will evaluate. Adjustments can be made by 
the director for those Judges not In attendance (remaining 
folders). , 
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INSTRUCTIONS TO PARTICIPANTS * 

. 

-^Participation In a Science Day can .be 'a rewarding 
experience. It offers young people an opportunity to learn and 
practice the principles of scientific research, an opportunity 
to meet others Interested In science study, and a chance to earn 
recognition ?or acad«nlc excellence. Thus, those Involved should 
not be limited to the gifted, although all should be made aware 
of the long and tedious work Involved In science Kfvesttgatloji. 
Accurate pjredlctlon of a student's potential Is Impossible until 
he/she has atteu^ted a project a number of tllies. Most wl 1 1 not 
achieve perfection n n tha first attempt. JiJit- ^troflc-tencv will 




come to those who ire persistent, * « 

V^l. Participants In Local, District, and State Science Days may 
be In grades 7 through '12. ' They must earn \a superior rating 
(36-40 poln4s> to fubmlt their projects to the next-ln-llne 
Science Day. District and State Science Days oper/ate on quota 
systems that may further limit participation. 

2. Although project^ entered In a Science Day activity must be 
researched and developed t>f^ the participant alone, the 
Acad^ny encourages the use of advisors or mentors. 

3. ' Projects must provide adequat«|iampl Ing. This requires a 

greet deal of time and a number^ trials, bue to the nature 
of projects. It Is not possible to state mlnlmums. Consult 
your advisor or teacher fcr fiirther Infwmatlon, 

4. Each project must Include a research report covering In 
detail all of the work, i^eferences consulted, and 
acknowledgment of ase I stance received. The experimental 
data, statistics, notes, and computations should be recorded 
In logs or record books. Only a description of the work, the 
results, and the conclusions need be Included In the report. 
This report should follow an accepted form of technical 
•reporting and be careful ly checked for Correct punqtuatlon, 

' spelling, and grammar. If possible, the report sha^dAcontaln 
Illustrations In the form of photographs, sketche^ graphs, 
or charts that contribute to the effectiveness Qf- the 
mat^Ial presented. 

5. An -abstract of fifty iwrds or less giving a brl^f 
description of the project must be prepared and displayed 
with the project. The abstract bftars the title of the 
project, the name, grade level, and school of the 
participant. A Jore extenslvd ^street should be Included In 
the project report (See Appendix). 

6. The participant Is requlr'ed to give a clear and d^lse oraf 
presentation of his project* to answer questions* and to 



ERIC 



28 



30 



deifo^I^y terms used. This brief oral presentation should 
completely summarise tlje project. The quantHy and quality 
of knowledge attained will be evaluated by this speech. If d 
question Is not cleart the participant should ask the Judge 
to rephrase It. ShiB. shSALlA JiS3± stimoi Ifi 'ne««>rlze £ SsKSSml 

7. Physical displays are to occupy a' space not rnor© than 36" 
wide 30** deep. The height should not be gr^at^r than may be 
, easily viewed above normal table height. 'The top of the 
display shcMitd not be more than seven feet above floor 
level. Those projects which must Involve floor-standing 
elements must not extend beyynid the three foot wl<je limits 
of the standard space aliottance. ExtensJfcn of a project 
beyond the stated limits may resuKt In disqualification. 

6. The use of "kit" ii»deis Is discouraged. Such models may be 
used when they make a definite contribution to the research 
appro2K:h to the prc^iem and are not the principle element of 
the display. Models made by students are preferred since 
they hav^ a much greater Instructional value and demonstrate 
/ - that the participant has had a proportional gain In 

' knowledge. j 

9. Use commercial equipment when It would be la^osslble to 
conduct the research without It. However* If ^pjri equipment 

^ Is used, the partl^clpant must be prepared to -describe Its 

operation and function. , ^ t 

10. Displays and demonstration equipment should be neat* 
attractive* and stable. Refrain from using string, wire, 
tape* flimsy construction materials or props. Plywood, 
pegboard, or masonlte, for exanple* Joined together securely 

. makes a rigid support for the display. Avoid the use of 
" small print* Indefinite Coles's* and crowded el«»nts. These 

detract from the effectiveness of the project. A 
maifufKTtlonlng non-functfonlng apparatus Is not only of 
little value, but may even result In the downgrading , of an 
otherwise good project. 

11. Trick, pet* or comic names for experimental animals or 
speclB»ns should not be used. 

12. Project dispfays shall not Involve materials' oie elements 
wlrlch might be dangerous to onlookers. Explosives* toxic 
elements* Injurious ch«nlcais gases* open flames* or any 
unprotected moving parts* etc.* may be necwsw'y In the 
research project* but the experimenter should alw^s exercise 
the greatest care and conduct thes^ phases of his work under 
qualified supervision. Plastic ittoratory ware should be 
substituted for glassware whenever ^sslbte as ihrns Is 
always the danger of breakage. 

13. Teachers* other professionals* scientific organ Ixat Ions* 
Industries* and parents can and will give much valuable aid 

29 ' ^ 
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If .the r^est Is mode In th« proper way. Courtesy and 
consfderatton • coupled with sincere expressions of 
appreciation will ellninate »any of the rough spots for a 
young scientist. Reiiieiii>er» others may advise and give aldy 
but they Bust not do any work for the participant; 

14. It Is not recoi^ded that students engage In group projects 
sTnce such project/ cannot be submitted In District or State 
Science Day activities. 

15. Any Individual project can be used for only one year? It must 
not be repeated nor given to another person . to* represent 
his/her work. Some projects 9tB of a continuous nature In that 
they Involve continued exploration of a partlcul«r area of 
science from year to year. However* the projects .of this 
type submitted for evaluation must Involve mw material each 
year both In the report and the physical apparatus. 

16. Students must adhere to the rules for the use of animals as. 
adopted by the Ohio Junior Academy Council. 



INSTRUCTIONS TO J106ES 

The attitudes and conduct of the Judges determine the 
success of any Science Day activity. Therefore, It Is vital that 
each Judge understands thoroughly his/her duties and obligations. 
He/she should, also have knowledge of all the requirements of the 
partltlpants. All judges need to have a genuine Interest ^ In 
young oeopte coiN>Ined with a desire to offer encouragflBant and 
guld^>^ In their efforts to pursue learning In the various 
fields of science. 

* 

1. It Is recommended that students have an opportunity to 
present "their project to two profess I one I s# at least one of 
which should be from education. This may be achieved as a 
tean or Individual ly» with the scores being averaged. 

t 

2. Judges should Introduce themselves upon approach I hg a student 
and attempt to est*l!sh a friendly rapport to help reduce 
the participant's tension. 

3. T^ie participant should first tf asked* to give his/her oral 
presentation of the project mtd then to answer questions 
^out his/her work on the sp«jlf Ic problem. It Is also 
proper to ask questions within the discipline or subject 
Bttrfter Involved at the student's level of learning^ y " 

4. The participant should be put at ease# specially one who 
appears nervcMJS during questioning. Judges shoild tdce an 
active part Is the evafluation; silence may be Interpreted as 
disinterest or boredom which can have a vyy discouraging 
effect on the pert Id pant. ; ^ 

5. Judges should feel' free to^qu^lon the participant on the 
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materials and tools used* the methods of construction* terms 
used* the sources of lnfors»tlonf and the amcnijit and type of 
assistance enlisted In the preparation of the project. 



6^ Judges are required to check through the e^stract and 
research p^er to determine their quality* ' spotVerrors In 
spelling and grawnar, and word-for-word copying. T^check of 
the references will assist In mdctng a fair determln^tilpn of 
the scope and d^th of the I Iterature research. 

7. Judges should determine the span of sustained Interest In the 
particular field of science* as well as the approximate 
amount of time spent In developing the project being 
evaluated. Some premium should be granted f6r conslder^ly 
extended Interest and effort to encourage this' qualt^ of 
persistence. 

8. Judges should note the number of subjects or specimen use^ 
is the number adequate to generalize to the larger group thaif' 
the sai^le Is Intended to represent? ^ 

9. Grade level of the studmt should be consldm^. 

rIO. Discussion and final scoring of the project should be at a 
consldw-abfe distance from the participant* since disclosure 
of toores Is delayed until Judging is completed. Do not 
hurry a Judgment. If Judging In pairs* make sure of 
agreement on each point. Comments Indicating reasons for the 
rating may be written on the score card to be gifen' 
subsequently to the student. If a team of Judges or an 
Individual Judge does not feel adequate or competent to Judge 
a project* another judge should be asked td share In the 
evaluation* or another team or Ju(^e should be assigned. 



^ JU»3IN6 CRITERIA ^ 

. . SIFERIOR DCCELLEffT GOOD SATISFACTORY 

' ^KNOIflLEDGE ACHIEVED 10-9 8-7-6 5-4-3 2-1 

'effective use ' 

scientific method 10^ 8-7-6 5-4-3 2-1 

CLARITY OF % 

EXPRESSION 10-9 8-7-6 5-4-3 2-1 

ORIGINALITY AND - 

aiEATIVITY% 10-9 8-7-6 5-4-3 2-1 

/ •There Is no "Satisfactory* Rating given at St^e Science Day. 
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1. Mtntaiuffi number of points for each rating: 

Superior 3^, Excellent 24# Good 12» Satisfactory 4, (Not 
considered at State Science Day). 
% 

2. The foljowing paragraphs are' given as an Interpretation of 
the various CRITERIA on which the project or exhibit will be ^ 
Judged. . . ^ ^ 



STUD^f 



A. KNOW-EDGE ACHIEYEIV-(CONSID0?ING STUDENT'S AGE AND GRADE 
L^VEL) 



1. Has there been' a cor reef us^ of scientific terms? 
Does he/she understand these terms? 

2. Is there evidence of an acquisition of knowledge 
• (depth) thrt^gh the research or has he/she merely 

acquired a manipulative technique? ^ ' 

3. Does he/she show evidence of knowing what the underlying 
prlnclple(s) Is (are)? ^ 

4. In brief; has he/she actually Learned something through 
his/her study and research above and beyond his level 
of classroom work? 



B. EFFE(mVE USE OF SCIENTIFIC METHOD 

1. Does the student have a clear-cut Idea of the purpose 
of his/her project* or Is It soBwth I ng thrown together 
ahd manipulated? While the mere asseiRbiy of a "kit" 
Is frowned upon* ther^ can be a^ definite researcfi 

approach wherein there may be an effective use of # 
scientific method(s). 'However, It should not be the- 
principal element of the display. 
♦ ^ /r • ' • 

2. Is he/she aw^e of ether approaches or theories relative 
to h\f problems or project? 

3. Is there av I dance of literary and/o" experimental 
r^earch? Has he/she been thorough and have there been 
prolonged w sustained experimentations? 

4. Has he/she observed any basic phenomena? 

5» Has he/she experimented sufficiently to have col I acted 
any data! 

, f 
6. Has he/she analyzed hU/her observations In a logical 
manner and drawn valid conclusions? 
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7. Has he/she used an adequate sarnie to make-, 
generalizations? 

CLARITY OF EXPRESSION 

1. Can he/she orally explain his project concisely and 
answer questions well? Discount a "glib tongue," but 
try to weigh evidence of nervousness' when talking to 
a "pro", as you are considered. Watch out, however,' 
for a roeoiorlzed speech with little understanding of 
principles. t 

2. Has the participant expressed himself or herself. welL 
In ail written mater I a k, such as the abstract and 
research report? Consider that this material might 
'have beenr copied or written by another person. 

3. Is the physical display neat ^nd sufficiently 
definitive? Discount printed posters and 
professional placards unless you have evidence that 
the participant has made them and has a depth of 
knowledge of such material. 

V . 

4. Beware of ^Isspei led words, 

■» 

5. Does the research' repprt Include a literature 
review, experimental data, statistics, results, and 
conclusions? Does It follow an accepted form, of 
technical repc»*tlng? 



. ORIGINALITY MO WSATIVITY 



1. Is the problem or the ^proach to the problem 
V develc^ed in a particularly significant or unique 

manner? It Is true that the apphMch i^y not be new 
to the Judge, but does he/she s'how an enthusiasm 
that 

one less v«"sed In the subject of phenomena might 
think* It was "brand new?* 

2. Has he/she a new approach to an old subje<it? 

3. Has he/she a unique presentation or organization of 
mat^Ials? ' 

4. The a5seii>ly of a "kit" may not be orlg-Inal or 
creative but again* It may be a new and unique 
appromrh to a problem and may ecoiK^mlze on time and 
effort. 

5. Is there evidence of Initiative? Place a premium on 
the Ingenious uses of aval table liater I als and hand- 
made eienents. Collections and manufactured 
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apparatus can be creative If they are assenbled and 
used to achieve* show* or prove a stated purpose. 

RUHES FOr't}^ use ^ ANIMALS 

1. Animals that are used In experiments should ^be kept In 
excellent condition. This IncNfcles proper diet* 
satisfactory hcuslng* and appropriate cleanliness, 

2, In dietary and other exprn-lmmts* vert^rate animals should 
be maintained on a restricted diet only until obs^ve^je 
symptoms are noticed* Then steps shouifi be taken to restc»*e 
th«n to a healthy condition.- They should not be allowed to 
die from such experimental procedures. 

^ — M+ — experim en t s — with v e rt eb rat e s* which require — that ±bA 

^Imal be killed cm- which might otherwise cause pain or 
distress to the animal* should be conducted} with proper 
anesthesia and under constant and proper supervision of an 
Instructor and coii^>etent B»dlcat or veterinary personnel. 

4. All experiments whlcltt Involve vertebrates should be 
' undertd<en only In search of new knowledge and/or proof of a 
theory or principle. The «itlre plan for the expe|rlment ^ 
should be written and approved by the te«K;her-spon$or In 
advance. 



5. Cages should be large enough for the particular animal. 
Rodents shmild be supplied with gnawing materlals.|, Exercise 
devices are desirable. 1 

6. Aquaria should be leakproof. Emergency eq,u I pment> In the 
form of contalners^'and mc^plng R»terlals shcxjid be ilvallable 
In case of spills w leak^e. An air-pump Is essential If 
the total length of alT the enclosed fish exceeds the 
proportion of one Inch of fish per gallon of water,- 

7. 'Amphibious animals should have a landing ptltform available, 

8. Care shcxild be taken In moving transporting animals to 
prevent rapid envIronBwntal changes. 

« 

9. Care should be taken to prevent teasing or abuse of animals 
• by anyone. , - 

10. Some vertebrates* particularly wild anln»ls* require a 
. retreat or den box, 

11. Living poisonous ^animals cannot be displayed at Science, 
bays. ^ J 

12. A veterinarian's certificate of health Is required for dogs* 
t cats* and other large mammals. 
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13. Care-shduld be taken to prevent contamination of an anfinai»s 
food. 

14. All animal cages or other types of enclosufes 'should be 
constructed with apprc^rlate dow catches to prevent the 
escape of the animal or - Its accidental release by a 
spectator. 
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««. YOtTTH SCIEMCE OPPORTlfl>»»TtES 
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The conaion elem^t In aU of these youth science ^portunltles Is a carefully 
planned and well researched science pfoject* 
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Appendix B 



IffT^RNATIQWAL SCIENCE & EMGirJEgRING FAIRS 



( 



f 



Ohio has several regional .sc I encef* and engineering fatr^ 
where students may qualify for participation In the International 
Science and Engineering Fair, (ISEF)^ SPECIAL RULES apply to 
regional f^lrs and the ISEF. • | 

For a set of rules and other Mnf^matlon about 
c^portunltles writes 

Science Service 
1719 N Street,; N.W. 
Washington, D.C. 20036 



these tifo 



West I none 



nee Service will also provide Information abcMit the 



Westlngnduse Science Talent Search*. 
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* Appendix C 



Has Schedule - Projects should 'be started as soon «^ 
possible and a schedule nialntalned In order to ensure competition 
of all project components. 

2. ff^ojttct Ideas «• Q)eck all avaliabie sources for possible 
pro Jett Ideas. Consider hobb'les* special Interests* and current 
societal Issues. 

* ' ' 

3a identify ^ prcAlaa - Students Jwist consider the realistic 
Implementation of the experiment. Design of the Investigation 
and the ^ statistical, treatment should be considered 
simultaneously. Quc^sttbns such as how tl)e data will be 
col |ected» analyzed and evaluated should be consldwed. 

4. Stating H ypothesis «- A hypothesis Is formed to answer the 
stated question. It suggests a prediction that can be tested or 
observed undM* experimental ccMidltlons. ^ ^ 

!L. Locate Information - A thorough review of the literature Is 
pecessiEry. Be sure to Include current science periodicals* 
dafrent non-flctlon books* and Intwvlews with specialists. 



fi-. vfiaLUci ^ SksmlZA DsU - Consider methods «>d procedures 
that, *Hl be used to col Ijftct data. List and locate materials 
that iire r^essary to coflq)lete the experiment. Keep a detail^ 
written > diary 6f ail observations* proc^dufes* etc. Include 
date* ;tlme and all other relevant Information. 

2a MAliU aoA Intyprgt ^fiSUiia - Use graphs* t^ies* and 
dlagrabis to determine relationships between variables. Consider 
sampling* rellabjl I Ity* and a type of^ statist leal comparison. 

8. Rasfiarch Raport Content - A coiBplete explanation Involving 
the st rent If I c methodology* and the I Iterature researched should 
be Inciaded. An abstract* t^les* and grdjphs aid In summarizing 
research porjects. 

S*. D lap ley - Accuracy of displayed Information ^Is very 
Important. The display shoirid represent the sequence of the 
project. A concise representation of the experiment should also 
be prBsenf, - • * 

10. Prmamn¥m*ioh * StttdMts should be kRowledge^le concerning 
the research aspects of thelp study as presented In their written 
paper* the^lentlflc methodology of their Investigation* end all 
data and vocabulary used on their display. A brief comprehensive 
au$mmy of the project will be given orally by the student at the 
time of Judgj'ng. * , ^ . 

t 



Appendix C Continued 



11 . Oiackl tst - Confidence of students In comiuin I eating fheir 
research study if Ml be enhanced by following these dp*s: 

1r Do have a coe^lete scientific study of a questfcm: cite 
problem* hypothesis* procedure* and» results td 
demonstrate use of a scientific method ,approach., 

2, Do have accurate written data collected to be referred 
1^ or Inspected, 

3. Do have data summarized In tables* charts* and graphs 
for easy reference In showing relatloffshlps. ' 

'4. Db' have reference to the sampling and validity of the 
' stiLTdy to demonstrate - knowledge of such factors and 
their Impacts. » ^ 

5. Do have some statistical analysis when referring fjo 
significant results or outconra* 

6*. Do offer some conclusions, resulting from your study* 
being careful not to over generalize ycxir «jtcomes. 

-<» 

7. Do consider further questions for Investigation that 
have been generated by your Investigation. » 

8. Do have sound* basic knowledge of the theories and 
principles In the field of science In, which you have 
completed yoir Investigation. 

9. Do cQiiefxfer revisions that may Improve your study. 

10. % Do practice your presentation In a logical sequence. 

11. Do be confident and pr96d of your accomplishments! 
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Appendix D 



1, AN IDENTIFIER PROBLEM/QUESTION IN WHICH TH^ SWOEHT HAS 
DESIGNED AN EXPERIICNT TO TEST HIS/I«R HYPOTHESIS 

2X A D^AILED RESEARCH REPORT 

a. Tl^-le page 

b. Table of contents 

c. Abstract .(approxl 250 words) 

d. Introductlon-Cproblem and hypothe^^a-to be Investigated) 

e. Methods and naterlais used fo, study problem 
fr Analysis' of 11 acted data to Infer results 

g. Conclusions and Implications for further research. 

h. Graphs* t^les* dla^raos* to Illustrate Investigation 
I • Ref «"ences 



3. A PHTSICAt DISPUY 

a. 3-6 poster display- total ly se'lf -supporting 

b. Exhibit t^lesr diagrams* graphs* models* etc. 

c. Dlnwnslon - 3 ft. wide - 7 ft. from floor 

d. Posters should be printed - neat - spelling correct 



4. AN ORAL PRESENTATION 

Students should use note cards rather than memorlzAtlon In 
preparing an axplanatlon of their Investigations. Background 
I nformat I on, 4 methods used* data co 1 1 acted* and a 1 1 v I sua I s 
should be dlscussed.*^ 



M3G\m criiIria 



SUPERIOR E)CCELLENT GOOD SATISFACTORY 



KNOITLEDGE ACHIEVED 10-9 8-7-6 5-4-3 2-1 



4 



EFFECTIVE USE OF 

SCIENTIFIC ICTHOD 10-9 8-7-^ f^-3 2-1 

aARITY OF EXPI^SION 10-9 8-7-6 5-4-3 2-1 
ORIGINALITY AND 

CREATIVITY 10-9 8-7-6 5-4-3 2-1 

The BlnlmuB nu^er of points for each rating arei 

Superior - 36* Excellent - 24*-6ood - 12* Satlsf^tory - 4. 
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COMCEPT - — 
PURPOSE — 

ACTIVITY — 



Setting up an Experlm^t. 

To give students practice , In setting up an 
experlnent. 

^^udent will choose a type of cereal e.g^ Rice 
KrlspIeSf andt using food colcM'Ing* dye Redt 
100 Greent 100 Yellow* and use 100 Natural. 
Student will place ten pieces of each a>lor of 
cereal In a contalnm-. They wll^l record the 
amount of cereal eaten of each <^lor for ten 
days. They should ajso siake severiil observations 
relating to the kinds of birds se&i eating at 
their food station* the weather conditions* etc.. 



EVALUATION 



T 



— r. student will forwulate a hypothesis. 

2.. student will coR^)lete a tog of observations 
and a table of the data collected. 

3. student will analyze results and state 
conclusions. 



AMOUNT OF FOOD EATEN 



Day of Observation 



Car 8a i Color 


1-1 


12 15 


1 4 


1 5 


t 6 


1 7^1 8 


19 1 101 Total 


Rad* 1 1 1 1 I i 1 i 1 1 


Orfifin 














1 1 ' 


Y9liOV 




j— 1 — ! 
























1 4 




Natural 
















1 1 1 1 i I 1 1 i 1 t 
1 III 1 1 11 1 II 
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CONCEPT — Initiating Investigative Topics 

PIWXJSE — To g«i«-ate possible scientific qu^tlons to be 
Investigated 
> 

ACTIVITT — 1. Students will for» groups and be given a science 

topic (plants* animals* consumer products). 

2. Each group will write a list of 10, possible 
questions or proWeiBs that may be Investigated. 
For exa^les ' 
Topics Plant Grorfh 

Question: Will the color of light affect the 
growth of Petunias? ^ 



3| Each group will have an opportunity to ^present 
their list to the class. 

4. Class members will discuss the workability of 
* each question and how U might be Imple^nted In 
a scientific Investigation. 



NasML 



Topic. 



Questions or Problems 

1. _ 

2 

3. 

4. : 

5 ^ 

6. 

7 

8, . 

9 

10. 
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ENERGY 
I 
I 
I 



USES 



SOURCES 
I 
I 

I 



PHYSICS 



Natural Gas 



on 



Wind 



NuclMr 



Coal 



Solar 



Ava 1 1 ab I II ty Ec.onom I cs Engl neer I ng Regu I at I ons En v I ronmenta i 

I 
I 

: t 

Project Title* "Wlr\d Turbine Perfomance iAssessment" 

Once you have s<»ie Idea of your area of Interest* you shcMild 
b^In to narrow the topic, 

A serious error of the first tl»e researchers Is trying tp do 
too much, You'll be al)le to do a better Job If you narrow your 
topic. 

For exanple* iet*s say you choc^e energy as a gmerat ar^ of 
Interest. In order to formulate a question or prdblen* you neeo to 
und»-stand that Information can be brcMten down Into sa»ller units. 
Soon yout.ii reach an area that Is limited enough to allow you to 
proceed until you begin to exhaust the ayallable sources of 
Infonnatlon. 

• / 
The broad subject of energy may be divided Into / 

e Uses / 
• Sources / 
e and the physics of energy, / 

Sources may Include natural gas> oIU nucte^» cchiU solar» 
and wind, 4f ywt are pw^Ioil^Ily Interested lyn wind youHi soon 
discover that you can be even more specific. 

Projects ^ on wind may be concerned /with aval lab^l Ity» 
economics* envtrofwiental aspectst reguiatlon;S and engineering. 

Engineering may be limited to the problem or questloTivof : 

"How win blade design affect performance ^f a wind turbine?" 
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Append fx* H 



SCIENCE AREA:. 



TOPICS. 



TITLES 



KEY WORDS:. 



1 . -CARD CATALOG ^ 

au1HJor» tltle^ and subject of vclrcu luting . 
non-flctlon and rK>n-c Ircu I at Ing reference books 



INDEXES ' 

authpr*5 nam and subject heading 
Readers Guide tp Periodical* Literature 



Cf€CK 



3. NEkfSPAPER AND MAGAZifC l^a>ICES 

4. SCIENCE ENCYCLOPEDIAS 

5. HANDBOOKS 

Chemistry and Physfcis and others 

r 

6. ABSTRACTS 

Biological # che^IcaiV iiiath«i»tfca]* 
sc!em:es> envlron«ental« energy 



social 



7. JOURNALS 



8. COMPUTER J ZED DATA BASES 

Including on-line card cateloges 



7. VERTICAL FILE 

collection of brochures^ iMgazlne articles and other 
resource uteris Is on a specific subject area 
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Appendix I 



DUE 
DATE 



DATE 
CCNPLETED 



1. Preview sa»ple proJedQ^. 



2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 



Have an lytder standi!^ of Judging crlt^fa. 
and project categories* fair rules. 



Review scientific inethod approach. 
Complete a simple expfrlwent 



Identlfy^probleai or quest loiv. 
Review literature, log ^ 



Fon»ilate,the hypothesis^ 



Design and Implaiient experiment. 
Organize data from experiment 



First draft of research report. 



Construct graphs* tables* dlagrass 
Write abstract 



Complete title page* t^le of contents*, 
reference listing 

/ 



14. Plan poster display. 
15. 
16. 



Develop oral presentation. 
Present Project 



•'"7.; 
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AtphQ. 



CODES 
__NuinerF<L 



, Category. 



_aASS 



IDENTIFIED PROBLER. 
HYPOTHESIS 



EXPERII^CNTi materials workability 

PfSLIMINARY OUTL.ir« CoBq)letIon Date. 
LITERATURE SEARCH 

Date Quality Quantity 



time Involved 



Qua I Ity. 



Rgfarences 

Type Quantity ^ Form 



\ 



REVISED OUTLINE Completion Datet 



EXPERIMENTAL DESI®* Materials LocateiL 



Quality. 



COLLECTION OF DATA 

First Check 
Second Ched( 
Third Check 

INTERPRETATION OF DATA TBbles_ 



Quantity 



FIguresL. 



CO^KXUSIONS AM) IMPLICATIONS' Con^Jetlon Dateu 
FIRST DRAFT Completion Dat«L 

PHYSICAL DISPLAY Completion Date_. 



FINAL DRAFT OF RESEARCH REPORT CoB|>letIon Dat«L 
(RAL PRESENTATION Completion Datii 
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Date StwtedL 
Quality 



(^ality. 



Quality^. 
(kial\j^ 
(Hiallty_ 



Quel Ity. 



Appendix K 



tet kJo. QciqlncJi«fA\ OtatrooMoro 



I" 

A. 



AJb 
4,4 
44 
4.q' 

. S.I 

6.S 



?.l ' 
to 

b.i 

"7n 



/OicHO 



i 



. 5AfcELE TITLE PM^ 



/ 



TlUE J?EFLECTING THE PURPOSE A^D RESULTS OF 
L YOl« INVESTIGATION 

I 

to 

The Ohio Academy of Science 

by ■ 



George M. Smlthman 
4455 Kenda 1 1 Avenue 
Central City, Ohio 43xxx 



May 10, ]9x)C 



Research Supervisors Hr, Mauderly 

English Advisors Hiss Denlse Dagot 

C«)tral City High School 
462 Main Strerf 
' C«rtral City* Ohio 43xxx 
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App«ndTx M 

r 

Page 

ABSTRACT,.. n 

INTRODUCTION..... 1 

RESULTS AfO) CONaUSiONS 2 

RECOMCrt)ATiONS •••• 3 



(J 



TICHNICAL DISCUSSION. 



ERIC 



Background of the Project 5 

Project ApiSroach 5 

Project Resources ^ 

Project Procedure 6 

Step l-Desfgo and Constructlw of Apparatus...... 7 

Step 2-Preparatlon of Samples 7 

Step 3-Exposure of Samp I es 8 

Step 4-CoMectlon and C^ganlzatlon of Data......; 8 

Step,5-pata Analysis 9 

ASSESSICNT OF PROJECT RESUITS'. . . * 9 

FUTWE RESEARCH NEEDS / 10 

PROJECT MANAGEMENT 10 

Financial Management 1' 

Schedule Management. 

Submission of Deliverables 11 

/ 

- ACKNOWLEDGMENTS 11 

REFERENCES 15 

FIGURES 

Figure 1 - Example of a Good Figure,......* 6 

«• 

TABLES 

Table 1 - Example of a Good Table ^ 9 

APPEM)ICES 

A - Descriptive Title A-1 

B - Descriptive Tltle..% , B-1 

■ ' \ 
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Appendix N 

An abstract should b« prepared for each student report. It 
should be on a septate* sheet Qf p^^r I nmed lately after the 
Table of Contents. The abstract should be a concise sumnary of 
the contents of the report* notjnerely a general description of 
what the report Is ^out. Abstracts should not exceed 250 words. 
All Important facts and their Implications should be stated 
briefly*' but words should not^jj.^d so sparingly as to leave 
ambiguity. Tables and graphs should not bi Included. New 
techniques or new apparatus and ^ their functions should be 
mentioned* New constants* critical data or formula should be 
Included. Nanms of new species should not be listed In the 
abstract. All organisms* chemicals* etc.* should be desTgnated 
by full scientific names. 
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Inc. J . New York, 1978 

(3) Brusaw, Charles T^, Aired, Gerald J. and 01 fu, Walter E., 
• JdandfaflOil al Tectinlcat )fcJdJLaa> St. Martln«s Press, Inc.; New 

York, NY, 1976 

(4) CBE Style Manual Comnlttee, £&£ Style ikOUoL A jjuldfi iSL 
^thors. editors. SH^ pufal tshers Jji Ihfi blologlcal SCiences> 
5th ed. revla^ and expanded. Council of Biology Editors, 
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IhfiSflSi. anslL pissertatlona. 4th ed.. The University of 
Chicago Press; Chicago and London, 1973 ^. 
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Appendix P 




A typical display at a science day should have the foi lowing 
elements! ^ / 

' • TItl©' 

• . "^stract 

• * Exp^t Rental Itesign 

• Background Infornatlon InclMdIng problem and hypothesis 

• Results Including tables and graphs of data 
ConclusfonCs) 

• Technical Report 

• Log book 

• Equipment* sai9>les or other Itei^ from your exper I^nt 



* 0^ 
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Appendix Q 



FOUR PLUS MONTHS PRIOR 



1. Stert student project work 



2. ^ Ask support from parent organization (voiunteersr awards^ 
•"snacks" for Judges) 

3. Conflrn date and place- at least two weeks prior ft 
District Science Day. 



4. Prepare judges* source listing 



TM) MONim PRIOR 

K Begin contact with Judges 

^2.' Order materials necessary 

a. Judging cards 
b» certificates 
c. award seals* ribbons* othef* 
« • , 

3. Acqulresuppl les 

r 

a. name tags 

b. pencils* pens* markers 

c. foldws for each Judge 

d. stamp for ratings 

e. masking tape* sc I ssM's 
^ f. stapjer* paper cilp^ 

4. Check tacHltlea 

a. gym or piece of event— public address system 
br- Judges meeting rooli 

c. room for tallying Judges* cards 

d, award presentation— public -address systsm ^ 



5. Entry forms due (5 weeks prior for local science day) 




PRIOR 



1. M0II letters to Judges 



» 2. Design floor plan 



3. Produce and assosble printed programs 
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/^perwJIx Q C(M)t!nued 

4. M^e space asslgnaients 
3. Cooiplate judging cards 

6. Display awards 

7. SContact nmdla 

8. Type certificates 

9. Complete name tegs for participants* Judges and officials 
10? Confirm list of volunteers (tlwe available & preferred task) 
11. CcH)duct poster sessions for participants 

ONE WEEK PRIOR 

1, Review entire schedule with participants — offer 
encouragement end siipport. 



/ 



2. Assign Judges to projects i 

3. Assemble Judges' folders, 

4. ReCcmtact media 

♦ 

SCIENCE DAY • 

1. Meet with volunteers 

2. issue participant name tags 

3. Prpject set-up 

a. Use adding machine tape and rule 30** sections marking 
space numb^s. Place the numbered tape on the floor 
the night before. - ^ 

b. Call students In to the Science Day area according to 
space number at the local level. Students will be 
given an exhibit nuiii>er at district and state levels 
at the time of registration, 

4. Distribute programs to participants 

•i 

5. Judges' briefing * 

a. Folders erranged ' In alphabetical order - Name t^ 
pepercl Ipped'to folder* 

b. Review Judging criteria end procedures ^ 

c. Discuss 'floor plan for locating projects. 

d. Superior rating 36-40 points necessary for advancement 
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Tallying room • 

a. Recheck totals— average cards (If two Judgtngs) 

b. Type al star^ ratings on certificate^ ^ 

c. Adhere seal on certificate 

d. Conpiete listing for other awards and superiors 

e. Designate District Winners 

Awards progran 

a. Recognize all students Individually (certificate) 

b. Distribute ribbons and/or trembles If applicable 

c. Name superlors'ei Iglble f<x- District con^etltlon 

d. Make special awards 

e. Thank all teachers* volunteerst Judges for their 
participation 

f. Issue SumB»ry news release 
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Appendix R 



WEEKDAY 



8:45 
11:30 
12:30 
7:00 
8:00 



11:00 
12:30 
3:00 
8:00 
8:43 



Project Set-Up 
Judges Luncheon and Briefing 
Judging Projects 
Visitation of Projects 
Award- C^emony 



SA7UW)AY 



8r00 
9:00 
9:30 
11:30 
1:00 



9:30 
9:30 
11:30 

1:45 



Project Set-Up 
Judges Meeting 
Judging on Projects 
Visitation of Projects 
Award CerMK>ny 



Time allotments may need adjustment depending on the 
of projects and Judges available. 4 



number 
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Appandfx S 




SCHOOL AOMiNISTRATIVE OFFICE 



A. Super I ntendmt 

B. Assistant Superintendent 

C. Currlcui^ Supervisors 

D. School Bberd Members 

E. Principals 
School Nurses 

II. PERSONNEL FROM SimR0lM)IN6 DISTRICTS 

A, Teachers 
* B. Principals 

C. Curriculum staff 

III. COMMUNITY 



A. ^tedlcal Fields 

1 . C^lxMietr I sts 

2. Veterlnarlanf 

3. Dental Hyglenlsts 

4. DShtlsts 

5. Doctors 

6. Nurses ^ 

7. Pharflwclsts 

8. Lab Technicians 

B. Business Fields and Technical Fields 

1, Manufacturers 

2. Public Utilities 

1 3, Research and Development Laboratories 

.4. Englnewing Consulting FIrws 

5. ArcNItects . / 

C» College^ University* and Technical and Vpcatlonal School 
Personnel 

D. Gov^n^nt ^ 

1. City and County engineers 

2. Water and Sewage Treatieent Personnel 

3. Agricultural Agmts and Health D^»rtinents 

E. Senior Citizens Organizations 

F. Sclent I fICf Trede# and Professional Organizations 



/ 
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Appendix T 

JUDGIMS CAfOIDATES 



NAME ADDRESS' PWHE f SCIENCE AREA COMMENTS 



( 




Appendix U 



STW^NT ENTRY FORM 



DUE DATE. 



Homeroom 



Grade 



Projett Category: (circle one) Behavlorel and- Social Sciences^ 
BIo^«BlstryT Botany* Ch«Blstryf Earth and Space Sciences, ^ 
Engineering, Environmental Sclencest* ? Hathewatlcs, Ckjnputers, 
Medicine and Healthf Microbiology, Phyllcs, Zoology 



Project Title:. 



Project HypothesU^. 



Srwm ENTRY FORM 
Heme 



DUE DATE 



f^smeroow 
Grade 



Project Categoryz (circle one) Behavioral and Social Sciences, 
BlochemlWry, Botany, C»»ewlstry, Earth and Space Sciences, 
Englne«rlng, EnvIron»ental Sciences, MatheiwHcs, Ck)wputers, 
Medicine and Healthy Microbiology, Physics, Zoology 



Project Titles. 



Project Hypotheslst. 
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Appendix V 



TALLY ROOM! MATERIALS AND TASKS . 



Materlaist 



Extra signed but blank certificates 
sharpened pane 1 1 s 
Pens (green* red* blue Ink) 
Containers for separating Judging cards 
Staplers 
Paper Clips 

Ink pads and rubber stamps of the ratings - Superior* 
Excellent* Good* and /Satisfactory 



Taskss 



1. Qetermlne final' rating from Judges cards 

2. Red* green* or blue pen may be marked on cards for easy 
Identification of rating. 

3. Stan^ rating on Student's certificate » 

4. Place Academy S^al on Certificate: 



Blue 
Red 
Green 
Black 



Super I <^ 
Excel lent 
Good 

SatlsfTCtory 



40-36 
35-24 
23-12 
11- 4 



5. Arrange certificates In the order In which they will be 
pr^ented. / 



NOTE: Select personnel that function well under stress. 
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Appendix W ' 

Use school letterhead 

CONTACT! 
(Type your nsm 
and phone 
number h^e) 

% XYZ LXAL SClbcE DAY 
SET FOR (FILL IFTDATE) 



£flC Inanedlate^elease 

€ITY" (type date here) - The Ohio Acadany of Science and (type 
name of sponsor or school naaie) today announced that (type 
number of students) will display the results of their research 
projects at the (type name of 1 0C8| .Science day) on (type day of 
week and date) at (type location). The projects may be viewed by 
the public from (give times) » and the awards ceremony will be held 
at (give time) In (give room or auditorium). 

The director of this year's event Is (give name, and 
affiliation (school* grades and-subjects taught) who sald» 
"(quote yourself with something short and sweet)." ^ 

Superior winning students from (give name of science day) 
will attend (give name of District Science Day) at (name of 
college) on (date)* an event also sponsored by The^Ohlo Academy 
of Science* where the students will qualify to afl^nd State 
Science Day at (give name of collie) on (date). 

-end- 



Note* To Improve your release you may list mbre details on 
additional pages such as nanes of students^* special awards 
planned* a plea for recruiting Judges* or a^yttLlf^ else to add 
realism to the. release. Usfi a SlaUatL rftlABSfi JmUfltaiX 
after your fiXfiHt ifi BtlBmrfyft it)M BflBtt ilt winning sfudentg. 
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